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(54) FLAME-RETARDANT RESIN COMPOSITION 

« 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a compsn. excellent in flame retardance and heat resistance while retaining the 
characteristics, such as low water absorption and dielectric properties, inherent in a cycloolefin polymer by compounding a 
cycloolefin addition polymer with a flame retardant. 

SOLUTION: This compsn. is prepd. by compounding 100 pts.wt. cycloolefin addition polymer contg. at least 50 mol.% repeating 
cycloolefin monomer units with 1-200 pts.wt. at least one flame retardant selected from among halogenated epoxy resin flame 
retardants. halogenated arom. flame retardants. halogenated alicyclic flame retardants. phosphoric ester flame retardants. and 
antimony oxide flame retardants. Pref.. the cycloolefin addition polymer has functional groups for improving the compatibility 
with the flame retardant and for improving the adhesiveness required as an electronic part. pref. functional groups being epoxy 
groups, acid anhydride groups, etc.. which form terminal OH groups such as hydroxyl groups or carboxyl groups after the 
compsn. is cured. 
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[0 0 4 8] iisjgigijtD^ios«. mmm^m i o osm 

5 OMaSP. J:t)»SL<ti 10—14 OM«gP. »t 

if^L<fii 5-1 2 ofiffia^T^^^So SSj^SiJoj^Ana 

[0 0 4 9] (M-^M) ^mM(Dmmmmtiiicit^ 
[0 0 5 0] mitm] «^gPp^^ Lx^mr^m^^c 

xmrn-r^mitm^t. -mmatmmmtLxm^^it 

ti.x:L^^^iymm. ':^u^>mmt^ii(omt^mm(o 

mit\fcm\^^^ri^h<Dx^nir£mcmm(rt^<. 

(1) ^zy:^JVfl^LXnm^mmt^^(D. (2) 

mmtLx^^>:^^&Lxn^:^^mr^^(D\c 

<oji^ju:¥-iz^^xmm. mts.jt^ti^mith^n^iy<o 
\c^m^n^o ^i^ti)\^^\.x%^^^m.'t^w\tm 

Lx^m^^m-r^m^mtLxi^t. yjiy-jvmm^ 



(7) 1 1-10 6 5 9 7 
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iyv. m^^mit^^. iy^>\t^^. :sL7f.^i^mmm. 
[0 0 5 1 ] vAALCDmitnm^x^^ mmK^t^^hm'py^ 

[0 0 5 2] l^T^C^'yb-yfkLT^J^-r^o 

[0 0 5 3] {m\c^K^nw:^^mt^m\m'} ±\m 

;l/?il^LT$aj«^fg3El-r^^CD^s (2) 
L T^S^^gil-r ^ ^ ^T* ^ § o 

(1) ^iyt))\^^^\.x%^^mm.'r^m{m 
\.xmmt^m^mmz^^o mwmhx^x^t. 

;^ ( t - >^^;i//^-:d-4^>^) 3. 3. 5-hU><^;i/ 

>'^n-\4^-9->. 2, 2-lfX ( t 

Fnv^^-^^-^i/F. 2. 5->^;><^;l/^^-^t>-2, 
5->^/W Fov'^— ^4^S/F^i:0>'N-r Fu>'^~;i'4^>' 
FS ; '>*i57^;W^— ;i-+S/F. 2. 5->^p«^/l/-2. 
5->^ ( t -:/^;l/>'^— ^^v'^-S. a, 

a' -ex ( t -y^/W'?— ::r^>'-m — ry:/nt! 

/-fyW^— ;^^i/Fx -TV >^^U;W^— ;t4^S^Fi5:HO 
v^ZS^/W^— ;#-4^S^F^ ; Z'?— :t+S^5^>57— 5K^-F^ 

[0 0 5 4] b) =^y>^^u^y>z^:t^iyL.mmi^ 

->ixS^^>yx— h ; p-— Fny:7xy— p-- 
[0 0 5 5] c) yv{t^^ 

rvit^^tx^xitiyTVT^y^i/'^y. vfxrs/'F 

So 

[0 0 5 6] ^:^l/^^&.\.Xm{t^^mt^W 
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\^}^^T;\^u-j\y:^mQm^^'^rcy^ymm: e) 

co4^'j>'Nny>itia^Ho/Npy>fb'&?%i ; f) ^y. 

>rj:^(OT^> ; 7'>^U>?>^k'&!f& ; g) ^^-y-^^b 

> e^v V 7 ^> - h . h yiz-r u > y r :t^— h 

>\/yaL/y'rh^:^)V^-ymM7kVis. i-i^^y^mMyH 

y Yy<^flgi?iO^«7i<if^S : :7t;I/^. y^J^/i/K. 

;l/5='t:h\ J) yx}--;K 4->U:^--;k exy^y-;!/ 

^il(DTjuu-j\,m: 1. 3* ~y:$?y>^:^— ;k 1. 
4' -y^y-y-;l/. n Fn^^yy-yn Ka^^-yv^x^ 

;l/x— r-^K hUS^^D'rit^yv^:^*— ^b. -yyxxybi/ 

7l/l¥o-y:t— : 1 . 1 , 1 - h U ^ 

n-;L/^; k) y*x4?+y{b^!|*i ; i) ^{kffi&N 

2gt. v^y^P^y^i^XV^jS (Ti, Zr. H f ) 

^jkm2g^i5:Ho^iS>'Npyy{b*Si^wa^®/N 

p^yft:*&;n) Xi. Z r-^A l cor;l/n4^i/K. T 

SZ-tr^^yl/T-trby. Xt^ZU yS7;l/^x'>A. Xt^ 
7 'J y^^pA^^'owa^MiS : y*y^;i/^:t4^-9--r 
F&^'o^li^Sfk^ ; o) z-bh^s/v/^y. 
n^^yy-^v, ^h4^yAy^y> T^yy^y. 
y^^y-y^y. y^y;*7-yyu y^*gij^H^oy^y{t^ 
^\ p) x.i^4^y^jii(D®fk9J : q) :^'^'py-6. 

-ray- 6 6> :^-Ypy-6 1 0. i-><ui/- \ \ ^ i- 



(8) ?$nfl¥ 1 1 -10 6 5 9 7 
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^py-6 1 2. -^-tp V- 1 2. -f-rpy~4 6. y- 
v^i/y=^Mt^-')T^v. vi^'j^^^-y-^^^uyyz^ 

yv^Uy^i'bT'^ F. 4^U^4^it;^^Uy-('V7^yb7' 

^ F^^'^o^t'UT^ ; r) 4, 4-exry^F-^y 
if7i/ {A-y=}-M y^p^^-9-yy. 4. 4* -yz 

iyVt3)\yZiy^ 2. 6-tiX (4' -7y' F--^yif;i/) 

y^p^^ityy. 2, 6-trx (4' -7y'F-<y+r 
-4 -p^^/u-y^j^p^^^-y-yy. 4, 4' -y*7 
yFyyx-;bx;i/>-^y. 4. 4' -yzy'Fv^yxx 
;o 7i/^i?y> 2. 2* -'y7i^Fx^;i/-<y:S:i:coex7 

y'F ; ^^jb^^J^T^^So 

[0 0 5 7] ^»T€> p) xjJ^^^yi^flgHfb&Jfia^fc^ 

KtciSD. yx^^l/VhUT^y (DETA) . FUx 

^uyr-h^^y (TEDA) . -r h ^x^ uy-^y 

^y (TEPA) . >^x^;l/7^yy*pe;l/7^y (D 
EAPA) . ^^-y-JJ^^byi/T^y (HMDA) 

oiiiflfii6S4^ g r ^ y ; SttilgffijK^r> »j 7 ^ y ; 4 . 4* 
-y'7^y y'yxx;bx-~-r;k 4, 4' ~-y7^y-y 

>^xx;l/y^y (DDM) . a. a' -tTX (4-7^ 

20 yyxx;i/)-i, 3--y><yy*pif;i/'-;y-ify. a. 
a -trx (4-7^yyxx;w -1, 4-yvyy 
ptf;i/--<y-tfy. >c^:7xxu>-y7^y. y7^yv^ 
yxx;l/x;l/;^y (dds) . y^^yuy^jy^z/ 
(MXDA) . >c^7^y^yy^;i/7^y (mab 
A) . -^yy^-yy. 4-d7pa-o-yxxuvs^7^ 

y (CPDA) . trx (3. 4->^7^yyxx;l/) X 

7i/y:ty (DAPS) . 4, 4' --y7^yy*yxx;i/ 

x;i/7^y. 2, 6y7^y Ui^y (D A P y) 
(0^#j6S4^y7^y ;^1i5§SiS2i<U7^y ; y'7^y 

50 y^P^4^-9-y. 3 (4) . 8 (9) -^X iT^/y^ 

huy^p [5. 2. 1. 02-6] ftiy. 1. 
3- (s^7^y^^;i/) y^p^4^i?-y. ^y-fey'y7 
^y. ^y.-^py-y7^yN-7^yx^;nf^-5'S/ 
y. tfx (4-7^y-3-;^^;i/y^p-^4^y;i/) 
tJ'y. tfx (4 -7^yy^p^:^y;W y^y. 3. 
3' -y;?<^;i/ — 4. 4* ->^7^y-yy:5^p^4^ 
y;i/;?«i$?y. N-r^yx^^i/tr^-^i^^^^HcDfigiis 
4^U7ay ; ^14BiS^4^U7^y : 4<y7^ F7^ 
y ; S144^U7^ F7^y ; ^y>?;i/>?^;b7^y> 
^0 2. 4, 6 F uxy^^^;b7^yp^^;i/yxy— 71/^^ 
0 3JS7^y ; ^^;^-^^y4->;i/A7yi/-rt: FfiS^*& ; 

Ff'-lrxyl/^TKc^^N^g^ (DDS) «:^0)lifl*Siefe<}: 
tf^cDK^Tk?^ ; T^F'^t: FP^7j<y^;l/^. ^^tMi 
Fo^7j<:7^;l/^. :?«^7l/xy Fpi^UyxF-^li FP 

y^)\^mrs.E(o'^mmk^^if^o:>mM7mi ; 7Npy> 

fl:K*5cfctf^^DgEM7)<!|% : 5^y7yi^7= F*5<t:t/^o 

; /^^y>^t:^^^»>^^^ (B F3-7^y^{t'& 

?^) : mm&mit^ : u 71/ ; y x y-7i/*5<j; 

30 xs^<ommw \^'B^i^mm-(yiyT'r-v. j&mmiy 
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[0 0 5 8] cneti. l®Tfe2ati±(Dil'&1^<^:L 
TffifflLTfe^l/^ cn^tO»fT'^>. ^{tit&OWJg^J 

0 oaggPtcJ^LTO. 1 ~3 oaSgP. *b<« 1 

[0 0 5 9] ^/c. BEfkffiiiS'J^LTti:. \£Vt^>. ^ 

MfiSPtcJ^LTO. r~3 0fi«gB. »$b<til— 2 
CO 0 6 0] t^tCck O^^^^^K-rsHfbSJ] Tttc^t 

(1) "yi^^jm^Lxmrn^^mt^i^o). (2) >r 
^>'^^^LTam^ig3i'r^^o. (3) ^ne>org 

[0 06 1] (1) 'yi^^jv^^i.rmm^^mt^m 



(9) ^J|]fJ¥ 1 1-10 6 5 9 7 
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tf^n. — 3 0 0 — 4 5 0 nm0^5^i1^^T- 
hU;l/(AIBN). 2. 2' -Tyt:Xyp/^>. 

U^y^J^/^-^t+'^-'TK. 1 fe§VHi2— :^37h-r;l/>'^- 
[0 0 6 2] (2) >f':d->^*^LT5am^5g?g'r^® 

[0 0 6 3] fg^^J(OS^*:^J^UT 

>>?a4^->>E7;U5px;l/;!3-/^^-h> 2, 6->?xFa 
^Vi^'D^^v^:^;!/^^-;!/;??— y^^— hS^Sl/Mia, a- 

ic? F ux^i^VT^h^T^v. 1. 3- 

jn^i/x— 4. 4* ->^T^yi^7x-7i/j>«^:y. 

[0 0 6 4] ytm^^mtii. iiitytmcommic^^ 

T. F^fesv^i±;i/^x^^^^-rstSia 

4(? TVp«^>l^{t^1?g. a-;^;l/>i<x;l/-a-x;l/.1-xx;l/ 

[0 0 6 5] ^fc. mim<o (1) t (2) (om^mmit 

50 tf^n. a{*6^tc(i. 4, 4* ->?7>-'F;i?/l/:3>. 
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V. 2. e-tly; (4' -7v^K-^>^f;l/) 4-><^;l/ 
i/^U^^'^/y. 4. 4' -v^T'S^Kv^T^xri^UX;!/ 

4. 4* -v^'Zi^F^yy^x/V. 4. 4" 
-iPTi/Yi/y j:.=~J\^^ 2. 7~v^7i:^'K7;l/^U'>. 
4. 4' -z/Tiy\^y 3::z.)\^^^:ymm\m^\hii.X^ 

tf^n^o cneti. ifis-t?^>2SJiw±M^^t?ii: 

[0 0 6 6] c:niE>O7tK^5ttfl:'&?^t0j^inati. ^ttc 
0. 1— SOSMSP. »^L<ti 1 ~2 OSSSP^DSgH 

[0 0 6 7] [^Ofao>i-°UV-fiK^^] ^/c. 2|s:^0.^tc 
•r^C hjb^T'^^o ^A^a^ftti:. #S (2 5^) U 
Mfi^i*C> A— - (M L 1 + 4 . 1 0 0 ti. 

^fflgs<iiciSi;TiS:i:igiR^n. ii^5~2 0 0T*fe 

Ti5^ll;l/^2-x^;l/^4^i/;K 7'^U;l/^^'>U 

^b^^'oz^u/u^z^i/^^^i/xxT-^i/toaB-* ; 4^';:/ 
^i:^x>. ^^uy:;^^'^. x^b>-y^>?x>$rc^i: 

M;;i'-y:$'>^x>itfi^i*. y^j'v^xv-^i'yyu^ 

X7";l/Ra^l*. y^$?yx>- T'^Uvl/^r;!/ 
3^;l/xX7^;l/-7'^UnxbU;l/±tfi^(3|^, y^S^xv 
- (^^) Z^^U^b^Z^l/^^yl/xx-T^/lz-Z^Unxb 
U;l/-X^b>±fcS^tt:i&:ifO>?x>3^rfA ; y^UV 

[0 0 6 8] MrISHSx^X h^-^ LTii, fi?a;^tf. 

x^u>-y^s^x>ya-y^tta^{t. Tk^fkx^u 
y-y^'>'x>ya^y ^ita^f*. x^u> — ryyi- 
yyxj^y^t^m^i^. 7)<^{tx^u>-^vyu>yD 



(10) mif\¥ 1 1-10 6 5 9 7 

<K*S,W,tt^uy^>^x>3KSI|g. x^U>- 
yakf U>x-^X hv— , X^U>^'^37 hx^U>- 
yntruvx-^Xh-T-. fianI^tt5j^UxXT-;l/X^X 

ii'^v^^o cnGonftpi^iix^xhT-o^-e^. iff^ 

7j<^ftx^b>-^yyu>yn^y^$±a^<*^i: 
T^o. mii^miat. 3340 6^^$s. 

#r^1¥ 2-3 0 5 8 1 4 -^1;^^. ?trffW 3-7 2 5 1 2 

10 ^i.v?g. #r/fW 3-7 4 4 0 9 ^i^^^^ Eicmm^rtr 

»iIt^fftffiS4^Ux^U>. SffiSS^i^Ux^ 

x^U>-x^;Ur^U U-hita^i*. x^U 
>-e?^lfx;l/±fcS^i*:. .-KUX^^UV. .1^U:7xXb 
>X;l/>^^ K. .i^U >^xxu>x— r;K vl^UT'^F. 
5i^UxX7^;k ^^ViJ—^^^—h. -tryl/P— X h U Z-lr 

ijMi. ^n-?n#»T\ fc^o^{±2MU±^*§^'&*3-li: 

[0 0 6 9] i^(Dm<Dm^nn ^mM(Dmmm^mc 
^i. i^^^tcjj^L^T. mm^mm. mm^^m. i>^u> 

Kssij. itsij. wtn. mn. ^mm. ^^m. v-j 

^X^Ho-^OffitOSB'&^U^iifii^^dD-r^c 
-So fi?lj^t^. T^F^^^^X [;^^U>-3 

50 (3, 5->^- t -y^7l/-4-t:Kn4^S/:7xx;W 

yaif:t^^-h] /3- (3, 5-i>'-t-y^ 

;l/-4-li Kn:^S/r7xx;l/) ya If :tvKr;l/^;l/x 

X7";k 2. 2' -:t4^-»f^ KlfX [x^;L/-3 (3. 
5->?- t -y^;l/-4-li Fn4^v/7xx;U) yptf 

^^-F] ^ifo^xy-zi/s^^fbRSi^j ; Fuxyx 
;i/:7xx;i/.txx:7r-< h»;x(2. 4->^-t-y 

U7i/:7xx;i/) .i^x:77>rF^ fux (2, 4-s^-t 
-y^;i/:7xx;i/) 4-^x:7 7-r h^(7)U ; X 

•tuv^yxT^r u—F. yu-bu>^y^^u— F. 

yU-lrU>S^X7"7U-F. -^>t$?xUxU F-;l/ty 
X-T-Zlx— -^>^xUXU ;l/>^Xx7U— 

^co^SK^gJJ ; yy^i^yx:t>wffiigi4iPJ. 
^x-h^*yyi;>ygiK z;i/^x'>A3^;j!j'yyuyy 

50 gJJ. >?;l/Z37';l/^:7'-F;^*yyu>y9JI?£D>b*yyu> 
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[0 0 7 0] imm :^mM(Dmmm^m^. mtirm 

[0 0 7 1] 

imm&n j^Ttc. mmm. jSLXsitmm^m^fr. 

(1) ;^^^X^$^r^je(i. ^M^SMfiffi (DSC&) 

(GPC) tc^^^^UX^b^g^Sfii^ LTSO^L/co 

(3) JtB^it^ti. iH-NMRlCci;t)ig!l^L/co 

(4) x4^:^v'S^W^ti. ^H-NMRfci: Dffl^L 

(5) ;0;bJp4^->S'a-^^«. ' H-NMRtC J: t)a!l^ 

(6) b Kn+S^yl/S^W^ti, ^ H-NMRlCcfc t)S!l 

(7) ^a^*5cfct>'KSiES{i. J I S K 6 9 1 UCL 
fesb^oT. 1 MH zTSJ^LfCo 

(8) iij^ttti. 4^SIM<§tcL/c:6'«oT 

(9) :/^^yv/■^'-'5^*;/;^-^P C T (1 60X:x2 

omm. 4^jE) j^STT-oM^tt^s^ffiL 

(1 0) T^V-^^JVm^ (TCT) (3 0 

m i n ) — (5mi n) — 1 60T: (30mi n) 
—MU (5 mi n) Oiajg-jt-Y 5 0 0 IsIgiO jM-T 

[0 0 7 2] [iaigMl] 

M^] usm^s. 4 6 8. 8 1 g^tcie^^nxt^ 



10 



20 



30 



40 



1 1 - 1 0 6 5 9 7 
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(>1?UX^U>B$®TiS(¥t^5i^^ffi (Mn) =6 9, 2 

0 0. aa¥i^^^^fi (Mw) = 1 3 2. 1 0 0. 

V-ffl^]tNB/DNB = 7 6/2 4 (-tvl/irb) . Tg 

= 2 6 O^'C) ^f#/co ff ^n/c^J^U 

y;U4<;i/:t^>lS<^fli2 8M«§I5. 5. 6-x.i^^s^i- 
^4^-trVl Ofi«gp;^lfv^^^;W^-^^f>K2fiagB 
^ t ->^^;t-^>-lf> 1 3 OSa^fPti:igfi?L. 14 or 

T'6B$f^RlS^fTo/co ?#?>n/cSiS*fi!c*8!lSffi^3 0 

S^^^L. x4-°4^s^^144^Uy;l/4<;I/^>^>^2 6Mfi 

gP^ti/co C (Omm(D^^'mtU n = 72. 600. M 
w= 1 9 8, 4 0 OT*T g{J:2 6 Sfefeo/co ilO:^ 
Bi(7)iH-NMRtCTSy^L/c:x4?4^v/g#:g^ti. 
U'y'-O^D3SL«3g^{iSrcDT2. 4%Tfeo/c:o 
x.i^4^>'^tt.1^Uy;b4<>;7>^>|^^^Iil SfiMSP^I^fl: 
SiJ^UT4, 4' -tiXZv^K-S>1fVl/ (4-><^;b) 

[0 0 7 3] mmmz^ 



TO 



M^] #§S¥7 - 2 9 2 0 2 O^i^^^tCiatt^nTU^ 

(N Bffl^e 3^;l/%. Mn = 6 6. 2 00. Mw= 1 
42, 40 0. Tg=184'X:) ^ntzo 

[x>i^::^^s/^-tt] ?#^n/cy;b4-0b:^^>/x9^b>'±ta 

-a^i^soMBSP. 5. e-x.i^^^v'- 1 1 0 

-<>-tf>l 3 0Saa5tc}gfl?L. 1 4 OrT6^P^SJS 

i&fTofco t#e.n/cKiE^^ife}^fjffi^3 0 oa«gp^op{ 
x4<4^>-^i4a:&{*^ 1 0 ox:t'2 o^p^k^^jkl. 

xj}f4^>'^^14.ifu v-;Sr2 9fi«gp^t#/co cKO^^flg^i' 
^fiti. Mn = 82. 400. Mw= 1 9 2, 3 0 0"?? 
Tgfi: 1 8 S^Tfeofco clOJ^flgOiH-NMRJCT 
SJ^L/cX.l^^^v/S^^^ti:. 7}^Uv-cDj#03lL^ag 
*ffiafcOT2. 4%T'feorco X5S4^i/^144?U"^— 
1 SaagP^^ft^Ji: LT4. 4' -fcrXT>-*K^>-<f 

[0 0 7 4] [©ii»y3] 



[M^] 5 —TV';!/- 2 -y;i/4<;i/:?^v2 esagpof^ 

t:>^lC5-^^iyji^-2-y}V^s;V^> (HNB) 18 
5-x^Uv^>-2-y;l/7rOl/^> (ENB) 



pp. 



x^/;l/-2-y;l/4-C;b:^> (DNB) ^Df^JjD^fi^* 50 ?to/co 2 iSaSBO^I^Uv— {.I^U X^lx>^ST-S( 
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^^^^m (Mn) = 5 1 . 10 0, mm^i^'^m 

(Mw) =11 7. 0 0 0. itfi^^fiJctbtiN B/HN 
B/ENB = 7 4/2 3/3 (-tyl/tt;) . Tg = 323 

[ji.i^^i/^lt] t#^n/cy;i/4^Vb:?^>is>-i^i;v-3 0 

fiSSP^ 1 2 01tMa5Oh;b:n>tcJin;^. 1 2 O^tcip 
agPfc^+-9-;!!j;l/:^^-;l/^U:/x>0. 0 Qfifigp^in 

?lx imsw^i^tc. cn^ 1 0 oaagi5o?^;^^y— 

v-^ttM'&f^^S 0''CT 2 OS#r^K^?^^L. Jl/t-'^S/ 

^14y;l/5p;b*>'^4<U*x'— ;&3 offifflgpf#/co co4< 

Uv— (DMn = 5 7, 2 00. Mw= 1 3 4, 6 0 0^ 

Tg = 3 2 6*'CT\ iH-NMRfCTiiJ^L/c^lSfP^ 

LT4, 4* -exZi^F^^-^fyl/ (4-^5'^;l/) v'^ 

[0 0 7 5] [®i§«il4] Cx-W^^^lt) 

4<»;v-3 oSagP^ 1 5 0MagPOh;l/a:.>tciiax> 
1 2 0t:tcj!iD^UT}gg?L. ^Tk V U-r h > 

mm (smm^yi ooMsa^) RUzy^^^w^-^^ 
iyh'coh ;i/x -^mm ( 0 . 3 s«gp/ 4 5 masB) 

C<04^U V— <OMn = 7 3, 1 00. Mw=162, 4 

0 0. Tg = 2 6 6TT% iH-NMRtCTSiJ^Lfc^^ 

2. 5%T'Sorco 1 5aaa5<Dt#3n/'c5Kuv-a::a5 

^ i: ^ C ^ ^5: < h ^5: o fco 

[0 0 7 6] m^ms] (k:Ku + >/^14NB/HN 
B/ENBJta^{*) 40 

[tiFP+v'^tt] ^iiM3T?#^n/cy;U4-Ol/^>lS 
x^-3 0fiSgP^3 0 OfiagBODhyl/xvjcJpx.. 

1 2 ox:tciP^bT^g?L. 9 oSa%4^^5 OMSgP 
3 0 Sa%il^{k7K^7j< 7 . 5 Saa^^Sr^^ iciST L 

y-;i/r*4jfpja^Lrcm. 7 0 omagpcor-b h>'4^tc 

8 0'CT*2 O^r^m^f^j^L. 11 Ka^S/i^14y;b.-K;l/ 
:?^>lS4<Uv-;&3 OSaSB^ffrco C(D7l?Uv— <DM 
n = 5 6. 10 0. Mw= 133, 400. Tg = 32 50 
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BXX\ M I - N M R L fc^SHSlSili^tO t K o 

asBiOhu uvs/vys/z:^— h^+>'b>4 saasp 
[0 0 7 7] [mmmi'] 

[^^xhy^ ;\yL.(omm m^m i xm g nrci^-^^ 

y-;VAmJ0.7f^^zymm (TBA) ^. U^^xx-r;!/ 

p) s^i*i oogp (sas^. txTiwui) irzn 

>'N— S<S±tcxtf>n— h^mi/^T^^L. 2 0 or. 
1 2 Om i nAP^LTr§ig^l^SII:^LT. 15cmX 
15 cm. jpE^e 0 /imOi^--:^^-\'Xh:7-r;l/A^?B 

05.^7j<^ti0. 09%T^orco 

[^iliB^fiiO^jg] ±IS4^-vxh:7^;i/A^. 0. 6 

tci 7ot. Amrs^^mt-^^rco mm^nrcy^ji^ 

(9) . (10) cD<i^t4ii^^S^iSLT8^ffiLrc$S 

^s^(±v^-rnfc3%ttTTfeorco 

[0 0 7 8] [n^sCT 2 ] mmm 2 c> n/ci^-o^ 

TB A<D^*na^2 SgP^L. U^Kxx-r 
Jg{kr>^-t>;g:8gpiS3!jD-r^J^^1.ti. HiSSW i f^titc 

0. mnmz. 9. MffliESEo. 0 0 4) . ^7Hm± 

0. 0 8%T*fco/co ^^tcHfiggUl Ir!S<073}£T'. ^ 

[0 0 7 9] [iisgwi3] m^^msr^m^nrcm-com 

m^m\^\ U >^x;^7";b3^itJ^J^ c D P icR^r h 

U^U'>*;l/:7;j-X:7x-h (TCP) ^2 2gI5S5!rtI-rS 

imit. mmmimmic:^^y.hy^j\yL.^mi^rwm 

L/c*S«. gHS14tiV-0. ^«^3. 2. ^«iES 
0. 0 0 5. ^*:^tiO. 1 0%T*fe-3fco ^E>lc^i^ 
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[0 0 8 0] \MmmA^ ^igCT4Ti#en/c±9-co?g 

; ^IF^ It M^iJ tc ft ^ T 7 > ^ > ^MJ^S'J ^ L T £ ^{ b r 

3 . 0 . mnjE^ 0 . 0 0 4. eR7j<^ti: 0 . 0 8 % 

[0 0 8 1] immms] mmmAxmibnnLm-o^m 

7-<;bA^fflv^TS¥ffiL/c«SS. iSJ^tttiV-0. mm 

^3. 2. ^miEgO. 0 0 5. ^TK^fiO. 1 OHT 
fe-^Z-Co ^?>(C^fi£^Jl lRia075j£T\ ^iitt/'^'y^- 
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[0 0 8 2] [^jgiJlJe] 



[1 



di\ mm- 7-2 9 2 0 2 o^i:^$stcfaa$^nTv> 



-2-/;^^^;l/^> (HNB) i:x^uv<D3 7t:fitinJt 

M^i* (J^fi'&Jfl^hb : N B/HNB/x^U>=4 0 
/I 5/4 5 . Mn = 43, 200. Mw = 

1 2 2, 4 0 0. T g = 1 4 5 r ) ^f#/Co 

^ttaoSfigP. 5, 6-X5K:^^>/- 1 --\:^^-tr> 1 0 

«aa5St/>^^^yW^-;d-4-S/F2fi«gp^ t 

^>-tf> 1 3 oaaastcjg^L. i 4 orr-e^p^siiS 

^tTofco t#^n/cj^jS^^$&?gfS^3 0 oa«a5op< 

:3Lif.^^yW&M'^V^^ 1 0 O-CT'2 0^H^^Kj*L. 
x>-K4^>'^145}^U v-;&2 9M«gp^t#/c:o CtD<^B§5i^ 
Mn = 4 8. 4 0 0. Mw=14 2, lOOT 

T g^i 1 4 erT^o/Co CtD<^j!gOi H-NMRtcT 
a'J^L/cX4^4^i/SaS^ti. >1-°'Jv-(D^?)iML®3g 
#fi[^/-c»?T*2. 1 %T'feofcp X5pi^ 5/^14.1^ 

1 5ffiftgPi:i!{kSJJ^LT4. 4* -trxT^>'K-^>1f 

;i/ (4-:/^;i/) s^^D^^^-y-y >o. eSMSP^^^i^ 

[0 083] [iiisegij 6 ] mmm e x-ff e» n/ci^-o^ 

U>^xXT-;l/^itj^Ji:LTCDP^2 5 

ffiU^TPfffiL/c^SS. iliStttiV-0. ^S^3. 2. 
^SiESO. 00 5. K7K^(i0. 1 0%T'feo/c:o ^ 



[0 0 8 4] [^jI^J7] 

«^] 5 6 1 2^i.^?gtcfa«t^nTv-^ 

(N Bffifi)c3 8^;l/%. Mn = 6 8, 2 0 0. Mw= 1 
4 0. 1 00. T g = 1 2 4 **C) ^ntco 

[x.i^4^v/Si4] ?#^n/cy;l/4<;l/^^>/x^i^>i±M 

76? -g-ftSOffiffigP. 5. 6-x4<4^i/- 1 -^4=-tr> 1 0 

-^^"tfV 1 3 OMfflSPtC^fl^L. 1 4 OXTGffiJP^SiS 
^fTo/co ?#^n/cJSlS^^t^rg?g^3 0 0SSg|5<?D^ 

x^J^^^v^^ttfi-a-t*^ 1 0 0^C-tr2 O^P^m^l^j^L. 

xj}^:^i/^i4a^{*;&2 9a«gm#/co c^Djfflg^i*^ 

Mn=7 2, 4 0 0. Mw= 1 5 2. 3 0 0 T T 
gti 1 2 5'CT'feo/Co c:<7)<tflgOiH-NMRtCTM 
^L/cX.1^^^>Sa^^(i> ^^U-^^'-fOl^O^MU^ig^ 
20 {tL'^fzOXZ. 4%X^^rCo X/H^->^1tjHiJV-l 
5afflgP^ge{b&J^LT4. 4' -ex7i/*K^>-^f;l/ 

(4-y^;i/) v-^D-N^-^ty >o. 6M*a5^4^>^i^ 
[00 8 5] [it«fl?« 1 ] mmm i xm ^ n/cJ^-corg 
[0 0 8 6] [itmm 2 ] mi^m i ti# ^ n/ci^-tDrg 

TB A<D?S1JP*^ 1 0 OgPilL. UV^XX 
jffiJ^fttiV-O. ^«^4. 2. SSWiESO. 0 0 9. 

BSTk^tio. i2%T'feofco ^e)tciissCT 1 iniifco:?? 

^t±2 5%Tfeo/'Co 

[0 0 8 7] ):xiLummm}'^m^\^ o . 
tt. ^m^ttt. B?att. iii^i4fD7^^>xtcMn. 

[0 0 8 8] 

50 ^^xsm^m^mn^y ^ )\^L^m<omBSi. m&msh^ 
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